Abstract
Introduction

30
Landsliding is a major geomorphic process affecting landscape evolution in 31 mountainous regions (Roering et al., 2005) , and causing catastrophic disasters. Since 32 natural and human impacts may reactivate some relic landslides (Ost et al., 2003; 33 Chigira and Yagi, 2006), a landslide map based on aerial photographic interpretation 34 is useful for understanding the possibility of landslide reactivation in the future.
35
Analysis of landslide susceptibility using a landslide map has been developed with a 36 multivariate statistical approach (Carrara et al., 1991 (Carrara et al., , 2003 Ayalew and Yamagishi, 37 2005) and the analytic hierarchy process method (Yoshimatsu and Abe, 2006) .
38
However, not only assessment of landslide susceptibility, but prediction of mobility is 39 necessary for mitigation of landslides.
40
Scheidegger (1973) and Hsü (1975) suggested an index of landslide mobility, H/L, 41 where H is the fall height and L is the horizontal length of an entire landslide. The 42 H/L ratio, which is equivalent to the gradient of the line from toe to top of a landslide, 43 is refereed to as the 'equivalent coefficient of friction' from the standpoint of 44 kinematics. Scheidegger (1973) and Hsü (1975) also indicated that the H/L ratio of a 45 rock avalanche decreases with increasing volume of the avalanching mass.
46 Corominas (1996) confirmed this size effect on the H/L ratio for other types of 47 landslides. Moriwaki (1987) revealed that the H/L ratio decreases with decreasing 
66
A problem remaining to be solved is the practicability of morphometric analysis to to apply the morphometric analysis for more diverse geomorphic conditions.
76
( Fig. 1) 
77
We analyze the morphometry of relic landslides in four mountainous areas in Japan 78 where landslide disasters have occurred within the past few decades (Fig. 2) 
165
To compare the mobility of the relic and recent landslides, it is necessary to select 166 relic landslides with environmental conditions similar to those of the recent landslides.
167
A simple method is to select relic landslides using the distance from recent landslides is 73 for Hachimantai, 92 for Nagano, 93 for Gojo, and 80 for Ichinomiya.
177
( Fig. 4) 
178
We followed the methodology of topographic measurement used in our previous height, and area of ruptured surface (L r , H r , and A r ) (Fig. 5a ). (Fig. 5a) . We estimated the outline of the foot from the We measured the morphometry of recent landslides with the same method (Table   192 2). The L and H measurements for the Sumikawa landslide include those of the debris 193 avalanche (the grey line in Fig. 3a) , and L and H of the other landslides were 
225
This threshold is equivalent to A r = 0.5 km 2 for an average depth of 10 m, and would 226 be a reason for the stronger correlation in Hachimantai with larger landslides (Fig. 6 ).
227
Only 2% of all the relic landslides exceeds the threshold of A r = 0.5 km 2 . Therefore,
228
we ignored the size effect for forecasting travel distance in the investigated areas.
229
However, the size effect may be a key factor if a target unstable mass has a larger size 230 than those of this study. 
240
This result is probably associated with long-term landscape evolution, although this is 
259
The recent landslides were plotted below the regression lines of Eq.
(1) for all the 260 four areas (squares in Fig. 7) , meaning that the recent landslides had higher mobility 261 compared to the average of the relic landslides. This may reflect the type of landslides.
262
For example, the recent landslides in Hachimantai and Ichinomiya are flow-type 263 landslides (Fig. 3a,d ), although the relic landslides in these areas include some other 264 types with lower mobility. are the average slope of an unstable mass expected to slide and a detailed landslide 296 map, which separately outlines crowns, flanks, and displaced masses. (Fig. 4) , although further studies are requied to discuss this issue. (Table 3) 307 308
306
Conclusions
310
The present study explored the possibility of landslide maps for forecasting landslide 
